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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an image pickup 
device, and more particularly to the image pickup device 
which is capable of producing an excellent image il an 
image is picked up in a fluctuating state. 

In recent days, as the users o1 an image pickup de- 
vice become more and more, unskilled persons may 
more often handle the image pickup device, in addition, 
the image pickup device is likely to raise its zooming 
magnification. 

It is likely that the unskilled persons, however, can- 
not firmly keep the image pickup device with their hands 
when they use it for picking up an image. And ; even 
skilled persons may not firmly keep the image pickup 
device if they use the device with a high zooming mag- 
nification. The resulting images may be so vibrated that 
they become obscure. Moreover, when a user picks up 
an image on a moving place such as a car, the resulting 
images also may be often so vibrated that they become 
obscure. 

There has been required an image pickup device 
which is capable of producing an excellent image when 
the device is handled in a fluctuating state. 

Under those circumstances, there have been here- 
tofore developed techniques for stabilizing a fluctuated 
image. One of such stabilizing techniques will be dis- 
cussed below. 

One of the conventional stabilizing techniques has 
been proposed in the JP-A-6 11 98879. Fig. 1 is a block 
diagram showing an image pickup device employing the 
technique for correcting the fluctuated image. Fig. 2 is 
a schematic illustration for describing the operation of 
the image pickup device to which the technique is ap- 
plied. 

As shown in Fig.1, 1 is an image pickup means, 2 
is a motion vector detector, 3 is a field memory, and 4 is 
a readout position control means. As shown in Fig. 2. 5 
is an image represented by a video signal sent from the 
image pickup means 1, 6 and 6' are screens displaying 
images of the current field and the previous one read 
out from the field memory 3, 7 and T are images of the 
current and previous fields displayed on the screens, 
and 8 is a motion vector. A following description will be 
directed to the operation of the image pickup device em- 
ploying the fluctuated image stabilizing technique as de- 
signed above. 

At first, the image pickup means 1 outputs a video 
signal. The screen 5 represented by the video signal is 
shown in Fig. 2. The field memory 3 stores a one-field 
portion of the video signal. The motion vector detector 
2 serves to detect parallel movement (referred to as a 
motion vector) of an image in the current field against 
the image in the previous field on screen out of the video 
signal. The motion vector is indicated by 8 in Fig. 2. The 
readout position control means 4 serves to shift the po- 



sition at which the video signal is a read out of the field 
memory 3 lor stabilizing the motion : based on the motion 
vector detected from the motion vector detector 2, such 
that the position is shitted from numerals 7 to T shown 
s in Fig. 2. 

If, therefore, the image pickup device handled in a 
fluctuating state results in producing fluctuated images 
indicated by 7 and 7' in Fig. 2. the movement of the im- 
ages 7 to T can be relatively stabilized against the 
io screens 6 and 6' represented by an video signal read 
out by the field memory 3. The stabilization provides an 
image formed as if the image pickup device were not 
fluctuated. 

The foregoing image pickup device, however, can 
is stabilize the fluctuation field by field but cannot stabilize 
a blurred image resulting from in-field fluctuation of the 
device. Hence, though the position of an image on 
screen is not moved, the blurring generated on edge 
portions of the image is varied, resulting in often gener- 

20 ating a visually unnatural image. 

Fig. 3 are graphs for describing the foregoing dis- 
advantage. Fig. 3a is a graph indicating how a point 
placed on an optical image is moved if an image is 
picked up in a fluctuating state. Fig. 3b is a graph indi- 
es eating how a point on the image at each field matching 
to the point movement shown in Fig. 3a is changed. Fig. 
3c is a graph indicating fluctuation-stabilized images. As 
shown in Fig. 3a, if the image pickup device handled in 
a fluctuating state results in moving a point on the image, 

30 the point on the image at each field is moved between 
two fields 24 and it is blurred within each field itself in 
proportion to the speed of a point movement 22. (Here- 
inafter, the between-field movement 24 of the image is 
referred 1o as fluctuation and the in-field image blurring 

35 22 is referred to as a blurring.) 

If the image is fiuctuation-stabilized ; as shown in 
Fig. 3c, the point on the image stays on its position but 
is subject to the blurring 22 in proportion to the fluctuat- 
ing speed of the image pickup device. 

40 As shown in Fig. 3b, if the blurring 22 caused on an 

image at each field has the visually same direction as 
the between-field movement 24 of an image, the image 
is recognized as a natural motion picture. As shown in 
Fig. 3c, if the blurring 22 is caused to change in propor- 

45 tion to the speed at which the image pickup device is 
fluctuated, the image is recognized as a quite unnatural 
image even if the between -fie Id movement of the image 
is stabilized and the image remains motionless. 

As has been mentioned above, the image pickup 

so device employing the conventional fluctuation-stabiliz- 
ing technique causes a blurring mismatched to the be- 
tween-field movement even on the stabilized image, re- 
sulting in producing a quite unnatural and unappreciable 
image from a visual point of view. 

ss JP-A- 59 01 3 474 discloses control means for con- 

trolling an exposure time in order to reduce a blur of a 
target image within one frame of a stationary image or 
a moving image. 
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GB-A-2 164 225 discloses a device for use in high 
resolution stabilized imaging systems. The imaging sys- 
tem comprises mechanical means for stabilizing unnec- 
essary fluctuation of the image output and exposure 
control means for reducing the exposure time to sub- 
stantially less than one field period. 

It is an object of the present invention to provide an 
image pickup device which is capable of producing a 
natural and appreciable image even if an image is 
picked up in a fluctuating state by an unskilled person 
or from a moveable point such as a car. 

To achieve the above object, according to a first as- 
pect of the invention, there is provided an image pickup 
device comprising an image pickup means, control 
means for controlling an exposure time used for said im- 
age pickup means to be shorter than one field, and sta- 
bilizing means for detecting a motion vector and for sta- 
bilizing unnecessary fluctuation of an image output by 
said image pickup means, wherein said stabilization 
means is adapted to perform a predetermined image 
processing including stabilizing the image by shifting it 
over a distance equal to the product of the detected mo- 
tion vector and a stabilization reference value, said sta- 
bilization reference value being dependent on said ex- 
posure time. 

According to a second aspect of the invention, there 
is provided an image pickup device, comprising image 
pickup means, stabilizing means for detecting a motion 
vector and for stabilizing unnecessary fluctuation of an 
image output by said image pickup means according to 
a stabilization reference value, control means for con- 
trolling an exposure time used for said image pickup 
means according to an exposure time reference value, 
and computing means for computing said stabilization 
reference value in dependency on said exposure time 
reference value or said exposure time reference value 
in dependency on said stabilization reference value, 
wherein said stabilization means is adapted to perform 
a predetermined image processing including stabilizing 
the image by shifting it over a distance equal to the prod- 
uct of the detected motion vector and said stabilization 
reference value. 

Preferably, the above-mentioned computing means 
employs two stabilization reference values of ON or 
OFF indicating whether it is stabilized or not, and if said 
value is selected as ON. the exposure time reference 
value is computed in a manner to allow the exposure 
time to be a predetermined time or less. 

Said computing means may also serve to compute 
the stabilization reference value based on the exposure 
time reference value, of vice versa. 

Finally, said computing means may be adapted to 
perform the computation of said stabilization reference 
values so that a predetermined fluctuating amount re- 
mains in said image output by said stabilizing means. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an image pickup 
device to which a conventional fluctuation stabiliz- 
5 ing technique is applied; 

Fig. 2 is a schematic illustration tor describing the 
operation of an image pickup device according to 
the prior art; 

Figs. 3a, b, c are graphs for describing the above; 
10 Fig. 4 is a block diagram showing an image pickup 
device according to a first embodiment of the inven- 
tion; 

Figs. 5a, b, and c are graphs for describing the op- 
eration of an image pickup device according to the 
is first embodiment; 

Fig. 6 is a block diagram showing an image pickup 
device according to a second embodiment of the 
invention; 

Fig. 7 is a block diagram showing an image pickup 
20 device according to a third embodiment of the in- 
vention; 

Fig. 3 is a graph showing relation between an ex- 
posure time and a fluctuation-stabilizing reference 
value in a computing means 12 according to the 

2S third and the fourth embodiment of the invention; 

Figs. 9 and 10 are graphs for describing the opera- 
tion of the image pickup device according to the 
third embodiment of the invention; 
Fig. 11 is a graph showing relation between an ex- 

30 posure time and a fluctuation-stabilizing reference 
value used in a computing means 12 according to 
fluctuations of the third and the fourth embodiments 
of the invention; 

Fig. 12 is a graph showing relation between a mo- 
35 tion vector and a stabilization in a fluctuation stabi- 
lizing means 1 1 according to fluctuations of the third 
and the fourth embodiments of the invention; 
Fig. 1 3 is a block diagram showing an image pickup 
device according to the fourth embodiment of the 
40 invention; 

Fig. 1 4 is a block diagram showing an image pickup 
device according to a fifth embodiment of the inven- 
tion; and 

Fig. 15 is a graph showing relation among an expo- 
<5 sure time, a magnitude of a motion vector and a 
stabilization reference value used in a computing 
means according to the fifth embodiment o1 the in- 
vention. 



A description will be directed to one embodiment of 
the invention with reference to the drawings. 
55 Fig. 4 is a block diagram showing an image pickup 

device according to a first embodiment of the invention. 
As shown, 1 is an image pickup means, 11 is a fluctua- 
tion stabilizing means, and 1 3 is an exposure time con- 
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trol means. 

The operation of an image pickup device according 
to the first embodiment designed above will be de- 
scribed as follows. 

At first, the exposure time control means 13 serves 
to control an exposure time of the image pickup means 
1 (a storage time given when a one-field portion of a 
video signal is picked out of an optical image) to be 
1/240 sec. 

Then, the image pickup means sends a video signal 
to the fluctuation stabilizing means 11. The fluctuation 
stabilizing means 11 serves to detect a motion vector 
for an overall screen from the video signal, correct an 
unnecessary fluctuation component of an image, and 
output the resulting signal. 

Figs. 5a : b, and c are graphs for describing the op- 
eration of this embodiment. Fig. 5a indicates the move- 
ment of a point on an optical image given when a camera 
is not firmly kept in picking up an image. Fig. 5b indicates 
the resulting image at each field. Fig. 5c is a fluctuation- 
stabilized image. As shown in Fig. 5a, if the fluctuation 
of the image pickup device results in causing movement 
of a point on the image, the point on the image at each 
field provided by the image pickup means, as shown in 
Fig. 5b, is shifted as shown by 24. At the same time, a 
blurring 22 is caused within an image at each field, 
where the magnitude of the blurring 22 is proportional 
to a product of the fluctuating speed of the image pickup 
device and the exposure time 23. By controlling the ex- 
posure time to be 1/240 sec, therefore, it is possible to 
suppress the blurring to be quarter as much as that giv- 
en in case of 1/60 sec. thereby suppressing the blurring 
22 of the image for one field to be 1/4. The point on the 
fluctuation-stabilized image resufts in being a visually 
appreciable one, as shown in Fig. 5c. 

As has been described above, according to the 
present embodiment, the fluctuation stabilizing means 
stabilize the fluctuation of an image at each field. The 
exposure time control means then controls the exposure 
time for suppressing a blurring of an image at each field 
to a small value, resulting in also suppressing visually 
unnatural factors of an image, thus, forming an excellent 
fluctuation-stabilized image. 

Fig. 6 is a block diagram showing an image pickup 
device according to a second embodiment of the inven- 
tion. As shown. 1 is an image pickup means. 11 is a fluc- 
tuation stabilizing means, 1 2 is a computing means : 1 3 
is an exposure time control means, and 14 is a fluctua- 
tion stabilizing switch signal. 

The operation of the second embodiment designed 
above will be described below. 

At first, a user selects an on or oft mode of a fluctu- 
ation stabilization switch signal. Then, the signal is input 
to the computing means 12. The computing means 12 
serves to switch on a stabilization reference value if the 
stabilization switch signal is switched on and control the 
exposure time reference value to change the exposure 
time to 1/240 sec. It serves to switch off the stabilization 



reference value if the stabilization switch signal is oft and 
control the exposure time reference value to change the 
exposure time to 1/60 sec. Each stabilization reference 
value is outputted to the fluctuation stabilizing means 11 

s and the exposure time reference value is output to the 
exposure time control means 1 3. 

The exposure time control means 1 3 serves to con- 
trol an exposure time ol the image pickup means 1 ac- 
cording to the exposure time reference value obtained 

10 by the computing means 12. The image pickup means 

I outputs a video signal to the fluctuation stabilization 
means 11. 

And, the exposure time control means 13 serves to 
control an exposure time of the image pickup means 1 

15 according to the exposure time reference value provid- 
ed by the computing means 1 2. Then, the image pickup 
means 1 outputs a video signal to the fluctuation stabi- 
lizing means 11. 

The fluctuation stabilizing means 11 serves to de- 

20 tect a motion vector of an overall screen out of the video 
signal. If the stabilization reference value provided by 
the computing means 12 is switched on, the means 11 
serves to stabilize the fluctuating components of the im- 
age. If it is switched off, il serves to output the video 

2S signal without stabilizing the fluctuation components of 
the image. 

If the stabilizing switch signal 14 is switched on, 
therefore, the present embodiment functions in a similar 
manner to the first embodiment of the invention. It 

30 means that the blurring of an in-field image is sup- 
pressed lo be 1/4 by controlling the exposure time of the 
image pickup means 1. It is, therefore, possible to sup- 
press visually unnatural factors of an image. If the sta- 
bilizing switch signal 14 is switched off, the exposure 

35 time becomes 1/60 sec which is four times as long as 
that given if the signal 14 is switched on, resulting in 
producing an excellent image with a little noise in a 
gloomy place. 

As has been mentioned above, according to the 

40 present embodiment, by controlling the exposure time 
according to an on or off switching of the fluctuation con- 
trolling signal, it is possible to produce an excellent im- 
age with a little noise in a gloomy place. And, by stabi- 
lizing the fluctuation of the image, it is also possible to 

45 suppress the in-field blurring of the image to a small 
amount and suppress visually unnatural factors of the 
image, resulting in producing an excellent fluctuation- 
stabilized image. 

Hereinafter a third embodiment of the invention will 

so be described. Fig. 7 is a block diagram showing an im- 
age pickup device according to a third embodiment of 
the invention. As shown. 1 is an image pickup means. 

II is a fluctuation-stabilizing means, 12 is a computing 
means, 13 is an exposure time control means, 14 is a 

55 fluctuation stabilizing switch signal, and 15 is an expo- 
sure time setting signal. 

The operation of the image pickup device according 
to the third embodiment designed above will be de- 



4 



7 



EP 0 388 936 B1 



8 



scribed below. 

At first, a user selects an on or oft mode of the fluc- 
tuation stabilizing switch signal 14. Then, the selected 
signal is input to the computing means 12. And : a value 
of the exposure time set by the user is input to the com- 5 
puting means 12 as an exposure time setting signal 15. 

The computing means 12 serves to output the ex- 
posure time setting signal 15 to the exposure time con- 
trol means 13 as an exposure time reference value. The 
computing means 12 serves to compute a stabilization io 
reference value to match to the graph of the relation 
shown in Fig. 8, based on the input exposure time set- 
ting signal 15 if the stabilization switching signal 14 is 
switched on. Then, the resulting value is output to the 
stabilizing means 1 1 . If the stabilization switching signal 15 
14 is off, the stabilization reference value is output as 
zero to the stabilizing means 11 

And : the exposure time control means 1 3 serves to 
control an exposure time of the image pickup means 1 
according to the exposure time reference value output 20 
by the computing means 12. The image pickup means 
1 serves to output a video signal to the fluctuation sta- 
bilizing means 11. 

The fluctuation stabilizing means 11 serves to de- 
tect a motion vector lor an overall screen from the input 25 
video signal and stabilize the image by a product of the 
motion vector and a stabilizing reference value given by 
the computing means 12. then outputting the resulting 
signal. 

Figs. 9a, b, and c are graphs for describing the op- 30 
eration of the present embodiment assumed that the 
stabilization switching signal 14 is switched on and the 
exposure time setting signal 15 suppresses the expo- 
sure time to 1/60 sec. Fig. 9a indicates how a point on 
an optical image is moved if the image is picked up in a 35 
fluctuating state. Fig. 9b indicates an image at each field 
given in the case of Fig. 9a. Fig. 9c indicates a fluctua- 
tion-stabilized image. As shown in Fig. 9a, the image 
pickup device handled in a fluctuating state results in 
moving the point on the image. In this case, on the image 40 
at each field sent from the image pickup means, as 
shown in Fig. 9b, the point position is moved as well as 
the blurring ol the image at a field is brought about. Since 
the exposure time reaches 1/60 sec, the computing 
means 1 2 serves to compute a stabilizing reference val- *s 
ue as 0.5 as shown in Fig. 8. The in-field fluctuation of 
the point formed on the fluctuation-stabilized image is 
stabilized by a product of a motion vector and 0.5 as 
shown in Fig. 9c. The stabilized image has the remain- 
ing fluctuation in the same direction of blurring for one so 
field, said fluctuation matching to a product of the orig- 
inal fluctuation and the stabilization reference value of 
0.5. On the stabilized image, the fluctuation at each field 
is substantially same as the blurring for one field in di- 
rection and magnitude. It results in suppressing visually 55 
unnatural factors of an image and producing a visually 
natural image. 

Figs. 1 0a, b, and c are graphs for describing the op- 



eration cl the present embodiment assumed that the 
stabilization switching signal 1 4 is switched on and the 
exposure time setting signal 15 serves to suppress an 
exposure time as 1/240sec. Fig. 10a indicates how a 
point on an optical image is moved if an image is picked 
up in a fluctuating state. Fig. 10b indicates an image at 
each field given in the case of Fig. 10a Fig. 10c indi- 
cates a fluctuation -stabilized image. As shown in Fig. 
10a, the image pickup device handled in a fluctuating 
state results in moving the point on the image. In this 
case, on the image at each field sent from the image 
pickup means, as shown in Fig. 10b, the point position 
is moved as well as the blurring of the image at a field 
is brought about in proportion to the exposure time. 
Since the exposure time reaches 1/240 sec, the com- 
puting means 12 serves to compute a stabilization ref- 
erence value as 0.875 as shown in Fig. 8. The in-field 
fluctuation is stabilized by a product of a motion vector 
and 0.875 as shown in Fig. IOC. The stabilized image 
has the remaining fluctuation of 0.125 oriented in the 
direction of the blurring for one field. On the stabilized 
image, the fluctuation at each field is substantially same 
as the blurring for one field in direction and magnitude. 
It results in suppressing visually unnatural factors of an 
image and producing a visually natural image. 

As has been mentioned above, according to the 
present embodiment, the computing means serves to 
compute how much of fluctuation is stabilized according 
lo the set exposure time. If the exposure time is variable, 
therefore, the blurring for one field is matched in direc- 
tion and magnitude to the fluctuation at each field, re- 
sulting in suppressing visually unnatural factors of an 
image and producing an excellent fluctuation-stabilized 
image. 

A fourth embodiment of the present invention will 
be discussed below. Fig. 1 3 is a block diagram showing 
an image pickup device according to the fourth embod- 
iment. As shown, 1 is an image pickup means, 11 is a 
fluctuation-stabilizing means, 12 is a computing means ; 
13 is an exposure time control means, and 14 is a fluc- 
tuation stabilization switching signal. 

The operation of the image pickup device according 
to the fourth embodiment designed above will be dis- 
cussed below. 

At first, a user may select any mode of 95%, 90%. 
75%. 50%. and off for the fluctuation stabilization switch- 
ing signal 14. The selected signal is input to the com- 
puting means 12. 

The computing means 1 2 serves to select any sta- 
bilization reference value of 0.95, 0.9, 0.75, 0.5, andO 
according to the selected mode of 95%. 90%, 75%. 
50%. and off and output the selected value to the stabi- 
lizing means 11. Based on the selected stabilization ref- 
erence value, the exposure time reference value Is com- 
puted and then output to the exposure time control 
means 13 in a manner to match to the relation graph 
shown in Fig. 8. 

The exposure time control means 13 serves to con - 
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trol the exposure time of the image pickup means 1 ac- 
cording to the exposure time reference value provided 
by the computing means 12. The image pickup means 
1 serves to output a video signal to the stabilization con- 
trolling means 11 . 5 

The fluctuation stabilizing means 11 serves to de- 
tect a motion vector for the overall section based on the 
video signal being input and to stabilize and output the 
fluctuation of the image by a product of the detected mo- 
tion vector and the stabilization reference value sent io 
from the computing means 12. 

According to the present embodiment, like the third 
embodiment, on the constantly fluctuation-stabilized im- 
age, the blurring for one field is matched in direction and 
magnitude to the fluctuation of the image at a field, re- is 
suiting in suppressing visually unnatural factors of an 
image and producing an excellent fluctuation-stabilized 
image. In addition., a user can freely select how much of 
fluctuation is stabilized, that is. a stabilized fluctuation 
amount using the fluctuation stabilization switching sig- so 
nal 14. 

A fifth embodiment of the invention will be dis- 
cussed below. 

Fig. 1 4 is a block diagram showing an image pickup 
device according to the fifth embodiment. As shown, 1 ?s 
is an image pickup means, 11 is a fluctuation stabilizing 
means, 1 2 is a computing means, and 1 3 is an exposure 
time control means. 

A description will be directed to the operation of the 
image pickup device according to the fifth embodiment 30 
designed above. The exposure time control means 13 
serves to control the exposure time of the image pickup 
means 1 according to the exposure time reference value 
being inputted. Then, the image pickup means 1 serves 
to output a video signal to the fluctuation stabilizing 35 
means 11. 

The fluctuation stabilizing means 11 serves to de- 
tect a motion vector for the overall screen using the input 
video signal and stabilize and output the fluctuation of 
the image by a product of the detected video signal and 40 
the stabilization reference value provided by the com- 
puting means 12. 

Then, a description will be directed to a procedure 
of the computing means 12 for computing an exposure 
time reference value and a fluctuation stabilization ref- 45 
erence value 

The computing means 1 2 receives a quantity of light 
of an object to be imaged from the image pickup means 
1 and a magnitude of a motion vector from the fluctua- 
tion stabilizing means 11. At first, it derives a minimum so 
exposure time required Tor imaging at a sufficient S/N 
ratio based on the received quantity of light. Next, ac- 
cording to the magnitude of the motion vector, it serves 
to derive a longer exposure time if a maximum value of 
the magnitudes of the motion vectors at the several pre- SS 
vious fields is smaller than a maximum value of the min- 
imum exposure time and a shorter exposure time if it is 
larger and then output the result to the exposure time 



control means 13. And, based on the exposure time ref- 
erence value computed at this step and the magnitude 
of the motion vector, it serves to derive a stabilized fluc- 
tuation amount against the motion vector as shown in 
Fig. 1 5 and output the result to the fluctuation stabilizing 
means 11. 

According to the present embodiment, the magni- 
tude of blurring for one field is proportional to a product 
of an exposure time and a magnitude of a motion vector. 
By controlling an exposure time according to a maxi- 
mum value of the magnitudes of the motion vectors, 
therefore, it is possible to constantly keep the magnitude 
of a blurring constant or less. H the quantity of light of 
an object to be imaged is not enough, it is possible to 
keep an S/N ratio of an image constant or more. Hence, 
if the magnitude of a blurring exceeds a constant value, 
it is possible to match the blurring to the fluctuation on 
the stabilized image by controlling the stabilized fluctu- 
ation amount, resulting in producing a visually natural 
image. 

According to the first to fifth embodiments, the fluc- 
tuation stabilizing means has been designed to derive 
a motion vector for an overall screen from a video signal. 
Yet, an acceleration sensor or gyroscope may be pro- 
vided for sensing how an image pickup device is fluctu- 
ated. On the sensed fluctuation, the fluctuation stabiliz- 
ing means serves to derive a motion vector for an overall 
screen resulting from the fluctuated image pickup de- 
vice. 

According to the first and the second embodiments, 
though the exposure time required for fluctuation stabi- 
lization is 1/240 sec, the time is effective if it is shorter 
than a one-field time. And, the exposure time may be 
easily selected by a user. It is to be noted that the ex- 
posure time is automatically selected to 1/500 sec if the 
fluctuation is stabilized and then it may be optionally re- 
set by a user. 

Further, according to the first and the second em- 
bodiments, the fluctuation stabilization is done for sta- 
bilizing unnecessary fluctuating components of an im- 
age. However, by intentionally leaving a small amount 
of fluctuating components without stabilizing all the fluc- 
tuating components, it is possible to match the blurring 
for one field to the fluctuation at each field in direction 
and magnitude on a fluctuation-stabilized image, result- 
ing in further suppressing visually unnatural factors of 
an image. 

According to the third embodiment, the user can set 
the exposure time setting signal 15. However, the expo- 
sure time setting signal 15 can be automatically set de- 
pending on brightness of an object to be imaged. In this 
instance, what the user should do is merely to select any 
mode of the fluctuation stabilization switching signal 1 4, 
resulting in producing a natural image about the fluctu- 
ation and the blurring of an image and with a little noise. 

According to the third and the fourth embodiments, 
the relation between the exposure time and the fluctua- 
tion stabilization reference value may be nonlinear. As 
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shown in Fig. 11 , tor example, the relation between the 
exposure time and the fluctuation-stabilization refer- 
ence value may take three types of 16, 17, IS, one of 
which can be selected by a user. If the relation 16 is 
selected, on the fluctuation-stabilized image, the blur- 5 
ring for each field is relatively larger than the fluctuation 
at a field, so that the blurred image may visually appear 
like a lag. Yet, a great effect for stabilizing fluctuation is 
provided. If the relation 18 is selected, an effect for sta- 
bilizing fluctuation is made smaller, but the blurred im- io 
age may not visually appear like a lag. Accordingly, it is 
very convenient tor a user to select any of these rela- 
tions depending on the circumstance and his prefer- 
ence. 

According to the third and the fourth embodiments, 1$ 
the fluctuation stabilizing means has been designed to 
stabilize the fluctuation by a product of a motion vector 
and a stabilization reference value. The resulting rela- 
tion between the motion vector and the stabilized fluc- 
tuation is linear as shown by 19 in Fig. 12. The ratio of 20 
the stabilized fluctuation 19 to the remaining fluctuation 
21 is kept constant. The relation, however, may be non- 
linear as shown by 20 in Fig. 12. As the motion vector 
becomes larger, the ratio of the stabilized fluctuation 20 
to the remaining fluctuation 21 ' is made larger resulting 25 
in causing a more natural blurring for a field on the sta- 
bilized image. 

In the aforementioned embodiments, the common 
references have the same numerals. 

According to the fifth embodiment, the exposure 30 
time used for the exposure time control means 13 and 
the image pickup means 1 may be a continuous value 
being smoothly changed and a discrete value being 
switched. If the exposure time is a discrete value being 
switched, a video signal level at the exposure time 35 
switching time does not change serially. For stabilizing 
this disadvantageous change, however, the image pick- 
up means 1 may change a gain of a video signal in a 
stepwise manner. 

Further, by employing the constructions for per- 40 
forming the quite same operation as the third to the fifth 
embodiments: it is possible to switch these construc- 
tions to a preferable one depending on the circumstance 
and user's preference. 

According to the second to the fifth embodiments, *5 
when the computing means 12 derives a stabilization 
reference value and an exposure time reference value, 
there have been used some factors such as a stabiliza- 
tion switching signal, an exposure time setting signal, a 
quantity of light of an object to be imaged, and a mag- so 
nitude of a motion vector. In addition to them, some other 
values may be easily used. For example, a zoom mag- 
nification or a diaphragm value may be used. In addition, 
the computing means may be realized with an actual 
circuit or software run in a microcomputer. 55 

As has been mentioned earlier, by providing a fluc- 
tuation stabilizing means and an exposure time control 
means, the fluctuation of an image and the blurring of a 



one-field image may be suppressed to a minimum even 
if an image is picked up in a fluctuating state of the image 
pickup device. It results in providing an image pickup 
device which can offer a visually natural image with little 
fluctuation. 

Moreover, provision of a fluctuation stabilizing 
means, an exposure time control means, and a comput- 
ing means for computing a stabilization reference value 
and an exposure time relerence value for the fluctuation 
controlling means and the exposure time control means 
results in realizing an image pickup device which can 
offer an excellent image, that is, the image where the 
relation between the fluctuation of the image and the 
blurring of the one-field image seems visually natural 
even if an image is picked up when the image pickup 
device is handled in a fluctuating state. 



Claims 

1 . An image pickup device, comprising an image pick- 
up means (1), control means (13) for controlling an 
exposure time used for said image pickup means 
(1) to be shorter than one field, and stabilizing 
means (1 1 ) for delecting a motion vector and for sta- 
bilizing unnecessary fluctuation of an image output 
by said image pickup means, wherein said stabili- 
zation means (1 1 ) is adapted to perform a predeter- 
mined image processing including stabilizing the 
image by shifting it over a distance equal to the 
product of the detected motion vector and a stabili- 
zation reference value, said stabilization reference 
value being dependent on said exposure time. 

2. An image pickup device, comprising image pickup 
means (1), stabilizing means (11) for detecting a 
motion vector and for stabilizing unnecessary fluc- 
tuation of an image output by said image pickup 
means (1 ) according to a stabilization relerence val- 
ue, control means (13) for controlling an exposure 
time used for said image pickup means (1 ) accord- 
ing to an exposure time reference value ? and com- 
puting means (12) for computing said stabilization 
reference value in dependency on said exposure 
time reference value or said exposure time refer- 
ence value in dependency on said stabilization ref- 
erence value, wherein said stabilization means (11 ) 
is adapted to perform a predetermined image 
processing including stabilizing the image by shift- 
ing it over a distance equal to the product of the de- 
tected motion vector and said stabilization refer- 
ence value. 

3. The image pickup device claimed in claim 2. where- 
in the computing means (12) can employ two stabi- 
lization reference values of ON or OFF indicating 
whether it is stabilized or not, and if said value is 
selected as ON, the exposure time reference value 
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is computed in a manner to allow the exposure time 
lo be a predetermined time or less. 

4. The image pickup device claimed in claim 2 or 3, 
wherein the computing means (1 2) serves to com- 5 
pute the stabilization reference value based on the 
exposure time reference value, or vice versa. 

5. The image pickup device claimed in any ot claims 

2 to 4, wherein the computing means (12) is adapt- 10 
ed to perform the computation of said stabilization 
reference value so that a predetermined fluctuating 
amount remains in said image output by said stabi- 
lizing means (11). 

15 

Patentanspruche 

1. Bildaufnahmevorrichtung. umfassend eine Bildauf- 
nahmeeinrichtung (1) : eine Steuereinrichtung (13), 20 
die die fur die Bildaufnahmeeinrichtung (1 ) verwen- 
dete Belichtungszeit so steuert, daB sie kurzer afs 

ein Halbbild ist, und eine Stabilisierungseinrichtung 
(11) zum Erfassen eines Bewegungsvektors und 
zum Stabilisieren von nicht nolwendigen Schwan- 25 
kungen eines von der Bildaufnahmeeinrichtung 
ausgegebenen Bildes. bei welcher die Stabilisie- 
rungseinrichtung (11) soausgelegt ist, daB sie eine 
vorbestimmte Bildverarbeitung ausfuhrt, die das 
Stabilisieren des Bildes durch Verschieben dessel- 30 
ben Ober eine Distanz einschlieBt, die gleich dem 
Produkt des erfaBten Bewegungsvektors und eines 
Stabilisierungsreferenzwertes ist, welcher Stabili- 
sierungsreferenzwert von der Belichtungszeit ab- 
hangig ist. 35 

2. Bildaufnahmevorrichtung, umfassend eine Bildauf- 
nahmeeinrichtung (1), eine Stabilisierungseinrich- 
tung (11) zum Erfassen eines Bewegungsvektors 
und zum Stabilisieren von nicht notwendigen 40 
Schwankungen eines von der Bildaufnahmeein- 
richtung (1) ausgegebenen Bildes gemaB einem 
Stabilisierungsreferenzwert, eine Steuereinrich- 
tung (13) zum Steuern einer fur die Bildaufnahme- 
einrichtung (1) verwendeten Belichtungszeit ge- 45 
maB einem Belichtungszeitreferenzwert. und eine 
Berechnungseinrichtung (12) zum Berechnen des 
Stabilisierungsreferenzwertes in Abhangigkeit von 
dem Belichtungszeitreferenzwert oder des Belich- 
tungszeitreferenzwertes in Abhangigkeit von dem so 
Stabilisierungsreferenzwert, wobei die Stabilisie- 
rungseinrichtung (11) soausgelegt ist, daft sie eine 
vorbestimmte Bildverarbeitung ausfuhrt, die das 
Stabilisieren des Bildes durch Verschieben dessel- 
ben Ober eine Distanz einschlieBt, die gleich dem 55 
Produkt des erfaBten Bewegungsvektors und des 
Stabilisierungsreferenzwertes ist. 



3. Bildaufnahmevorrichtung nach Anspruch 2, bei 
welcher die Berechnungseinrichtung (12) zwei Sta- 
bilisierungsreferenzwerte EIIM Oder AUS verwen- 
den kann, die angeben, ob eine Stabilisierung vor- 
liegt oder nicht, und dann, wenn der Wert EIN ge- 
wahlt wird, der Belichtungszeitreferenzwert in einer 
Weise berechnet wird, die erlaubt, daB die Belich- 
tungszeit eine vorbestimmte Zeit oder weniger ist. 

4. Bildaufnahmevorrichtung nach Anspruch 2 oder 3, 
bei welcher die Berechnungseinrichtung (12) dazu 
dient, den Stabilisierungsreferenzwert auf der Ba- 
sis des Belichtungszeitreferenzwertes oder umge- 
kehrt zu berechnen. 

5. Bildaufnahmevorrichtung nach einem der Anspru- 
che 2 bis 4 : bei welcher die Berechnungseinrich- 
tung (12) zur Berechnung des Stabilisierungsrefe- 
renzwertes in der Weise ausgelegt ist, daB in dem 
von der Stabilisierungseinrichtung (11) ausgegebe- 
nen Bild ein vorbestimmtes SchwankungsausmaB 
verbleibt. 



Revendications 

1 . Dispositif de prise de vues, comportant des moyens 
de prise de vues (1) : des moyens de commande 
(13) pour commander un temps d' exposition utilise 
pour lesdits moyens de prise de vues (1) pour que 
celui-ci soit inferieur a celui d'une frame, at des 
moyens de stabilisation (11) pour detecter un vec- 
teur mouvement et stabiliser les fluctuations inutiles 
d'une image delivree par lesdits moyens de prise 
de vues : dans lequel lesdits moyens de stabilisation 
(11) sont adapt es pour effectuer un traitement 
d'image predetermine incluant la stabilisation de 
I'image en la decalant d'une distance egale au pro- 
duit du vecteur mouvement detecte et d'une valeur 
de reference de stabilisation, ladite valeur de refe- 
rence de stabilisation dependant dudit temps de- 
position. 

2. Dispositif de prise de vues, comportant des moyens 
de prise de vues (1), des moyens de stabilisation 
(11) pour detecter un vecteur mouvement et stabi- 
liser les fluctuations inutiles d'une image delivree 
par lesdits moyens de prise de vues (1) en fonction 
d'une valeur de reference de stabilisation, des 
moyens de commande (13) pour commander un 
temps d'exposition utilise pour lesdits moyens de 
prise de vues (1) en fonction d'une valeur de refe- 
rence de temps d'exposition : et des moyens de cal- 
cul (12) pour calculer ladite valeur de reference de 
stabilisation en fonction de ladite valeur de referen- 
ce de temps d'exposition ou ladite valeur de refe- 
rence de temps d'exposition en fonction de ladite 
valeur de reference de stabilisation, dans lequel 
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lesdits moyens de stabilisation (11) sont adaptes 
pour effectuer un traitemenl d'image predetermine 
incluant la stabilisation de I'image, en la decalant 
d'une distance egale au produit du vecteur mouve- 
ment detecte et de ladite valeur de reference de sta- s 
bilisation. 

Dispositil de prise de vues selon la revendication 2, 
dans lequel les moyens de calcul (12) peuvent uti- 
liser deux valeurs de reference de stabilisation d'un 10 
mode MARCHE ou ARRET indiquant si les fluctua- 
tions sont stabilisees ou non, et, si ladite valeur est 
selectionnee en mode MARCHE, la valeur de refe- 
rence de lemps d'exposition est ca leu lee de manie- 
re a penmettre au temps d'exposition d'etre etabli a 15 
un temps predetermine ou inferieura celui-cl. 

Dispositif de prise de vues selon la revendication 2 
ou 3, dans lequel les moyens de calcul (12) servent 
a calculer la valeur de reference de stabilisation sur 20 
ia base de la valeur de reference de temps d'expo- 
sition, ou vice versa. 

Dispositif de prise de vues selon Tune quelconque 
des revendications 2 a 4, dans lequel les moyens 2S 
de calcul (1 2) sont adaptes pour effectuer le calcul 
de ladite valeur de reference de stabilisation, de 
sorte qu'une quantite fluctuante predeterminee 
subsiste dans ladite image delrvree par lesdits 
moyens de stabilisation (11). 30 
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